Finally, a statistically significant prolongation of the PSP-like cycle was induced by bilateral hysterectomy, this prolongation being of greater length when hysterectomy was performed prior to the 9th day.
The rat has long been a favorite model animal for use in studies of reproductive endocrinology.
However, because the rat, like the mouse and the hamster, lacks a fully functional luteal phase during the normal estrous cycle (incomplete estrous cycle), it is questionable to what extent information obtained in rats can be applied directly to other mammals.
It has been known for some time that artificial cervical stimulation or mating with an infertile male can result in the conversion of an incomplete estrous cycle to a pseudopregnant state comparable to the condition seen in most mammals in which the estrous cycle includes a fully functional luteal phase.
It is widely accepted that prolactin is the major luteorophic hormone in the rat (Astwood, 1941; Evans et al., 1941) , and it has recently been shown that pseudopregnancy and the early states of pregnancy are causally related to pulsatile diurnal and nocturnal discharges of prolactin (Butcher et al., 1972; Freeman et al., 1974; Smith and Neill, 1976) . The suggestion is implicit in this relationship that if the level of prolactin secretion could be maintained experimentally, it would be possible to extend the incomplete estrous cycle to a complete estrous cycle thus making the rat a more favorable experimental model for studying the mechanisms controlling function of the mammalian corpus luteum.
Pituitary isografts have been shown to induce a pseudoprognancy (PSP)-like cycle in rats (Quilligan and Rothchild, 1960) and mice (Miihlbock and Boot, 1959; Boot et al., 1962; Montemurro and Gardner, 1963; Browning and White, 1963; Hagen and Rawlinson, 1963) , and a direct relationship has been established between the number of transplanted pituitary glands and the serum prolactin concentration of recipient animals (Chen et al., 1970 Pseudopregnancy Pseudopregnancy was induced by mechanical stimulation of the cervix with a glass rod on the morning of vaginal cornification.
The day following cervical stimulation was designated day 1 of pseudopregnancy.
Hypophysectomy
Hypophysectomy was performed through the parapharyngeal approach under ether anesthesia.
Removal of the AP isograft
The left kidney bearing the isografted AP tissue was removed under ether anesthesia instead of attempting to enucleate only the grafted tissue from the kidney.
Hysterectomy
Hysterectomy was performed through midline incision in the abdominal wall under ether anesthesia. By tying only the tributary vessels, the major blood supply system was left intact when the uterine horns were removed.
Ergocornine injection
Ergocornine maleate (Forschungsabteilung, Sandoz AG) dissolved in ethanol (10mg/ml) was given to inhibit prolactin secretion either from the grafted or the in situ pituitary.
One milligram (0.1ml) was given subcutaneously at each injection.
Blood collection
Blood for steroid analysis was collected from an ovarian vein by a modification of the method of Eto et al. (1962) . Blood for pituitary hormone analysis was collected following decapitation of the animal. Statistical analysis of data All data were statistically analyzed by the Student's t test. A probability, p <0.05, was considered to be statistically significant. Results and Discussion
Measurement of steroids
Induction of the complete estrous cycle The effect of varying the quantity of the anterior pituitary isograft on the length of the estrous cycle is shown in Fig. 1 . Data were compiled for this figure from 4070 cycles observed in 150 AP-isografted rats. No significant extension of the normal Fig. 1 Ovarian pro gestin secretion The functionality of corpora lutea formed during pseudopregnancy-like cycles in mice has been established by the induction of deciduomata (Miihlbock and Boot, 1959) .
In the present study ovarian venous blood progestins were measured every other day from day 1 to days 12 or 15 during pseudopregnancy-like cycles resulting from isografts of 1/2-AP and 2-AP (Fig. 2) secretion. These patterns are similar to those observed during normal pseudopregnancy (Fajer and Barraclough, 1967; Hashimoto et al., 1968) . However, depending upon the quantity of the AP isogaft, differences were observed in the magnitude of the progesterone secretion (Fig. 2) long cycle's being established, and the host rat resumed its normal 4-day estrous cycle. Thus, activation of the corpora lutea required for the recurrence of the PSP-like cycle appeared to be dependent upon the continual supply of a critical level of PRL from the grafted AP (Fig. 7) . Removal of the isograft after day 5 did not result in the interruption of the PSP-like cycles. After the isograft was removed on day 5, during pseudopregnancy has been shown to require the presence of the ovary (Freeman et al., 1974) . Also, a single injection of progesterone during a limited time interval in the morning (0700-1000 hr) of the day of estrus has been shown to induce pseudopregnancy in cycling rats (Horikoshi and Suzuki, 1974 (Figs. 3 and 5) . The pulsatile secretion of prolactin from the in situ pituitary was probably reduced by the high circulating level of prolactin from the isograft acting back on the hypothalamus to increase PIF production (Wolthuis and de Jongh, 1963; Chen et al., 1967; Welsch et al., 1968) . Elimination of this short loop inhibition which followed removal of the isograft after day 5 appears to have permitted an augumented prolactin secretion from the in situ pituitary sufficient to maintain the long cycle.
The mechanism for the recurrence of the complete estrous cycle Everett (1954 and 1956) and Nikitovitch-Winer and Everett (1958) (Rabii and Kragt, 1972; Bast and Melampy, 1972) and that these basal levels of gonadotrophins are reported to play an essential role for the termination of luteal function in the rat (Takahashi et al.. 1978) .
The possibility that some uterine factor was operative in the recurrence of the PSP-like cycle was explored by noting the effect of hysterectomy performed at various times during the long cycle in rats bearing 2-AP and 1/2-AP isografts.
These results are diagrammed in Fig. 11 . A statistically significant prolongation of the cycle occurred when hysterectomy was done prior to day 11 in 2-AP grafted rats and before day 9 in 1/2-AP grafted rats (p<0.01, respectively). Similar effects of hysterectomy on the duration of normal pseudopregnancy have been described previously (Silbiger and Rothchild, 1963; Melampy et al., 1964) Following hysterectomy, PSP-like cycles recurred spontaneously with the mean cycle length being significantly longer than that before hysterectomy (p<0.01).
While it was apparent that the uterine factor participated in the programming of events which determined the life span of the corpora lutea throughout the PSP-like cycle, it was also apparent that this uterine factor was not predominant for inducing luteolysis, since luteolysis occurred belatedly following hysterectomy. It should also be mentioned in this regard that this uterine factor was incapable of terminating luteal function in pituitary autografted rats.
We conclude that the mechanism regulating the recurrence of the PSP-like Pre-operative cycle length
Post-operative cycle length 2 Grafts 1/2G raft Fig. 11 . Effect of hysterectomy on the length of pseudopregnancy-like cycles. Hysterectomy was performed at various times during the cycles resulting from isografts of 2-AP (checkered column) and 1/2-AP (hatched column), and the resulting mean cycle lengths are shown according to the day of operation.
The mean length of pre-operative cycles are shown at the top of the figure. Following hysterectomy, pseudopregnancy-like cycles recurred spontaneously with the mean cycle length being significantly longer than that before hysterectomy (p<0.01).
The mean length of postoperative cycles is summarized at the bottom of the figure irrespective of the day of operation.
cycle results from the in situ pituitary producing a qualitative change in the trophic response mechanism of the luteal tissue which is followed spontaneously by functional and structural luteolysis. It also appears that the rise of the ovarian estradiol-17j3 level during the second half of the complete estrous cycle (Fig. 12) eventually triggers the release of gonadotrophin required for the initiation of the next ovulation and the subsequent recurrence of the cycle. Finally, some uterine factor plays a facilitatory role toward luteolysis of the preceding crop of corpora lutea probably by modifying the action of the pituitary factor. 
